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© Antibiotic resin composition, 

© An antibiotic resin composition connpnses at least one antibiotic zeolite of which Ion-exchangeable ions are 
partially or completely replaced with ammonium ionsand antibiotic metal ions, at least one discoloration inhibitor 
and at least one resin. The antibiotic resin composition exhibits excellent antibiotic property and does not 
discolor wi^ Sme. Thus, the resin composition can be employed to form a va-iety of products which require 
antibacterial and/or anttfungus properties. 



R£SiN SAMR_£ 



LU 




FIG, 



Xerox Copy C^trs 



BNSOOCtO: <EF 



0288063A2_L> 



D 23a 063 



Antlblo^c Resin Composition 



BACKGROUND OF THE INVENTION 



5 Field of the Invention 

The present inventron relates to an antibiotic resin composition and more particularty to an antibiotic 
resin composition which comprises aniibiotic zeolites and does not discolor with lime, 

10 

Description of ttie Prior Art 

IS Heretofore, there have been known such inorganic antibiotics as silver-supporting active carbon as 
disclosed in Japanese Patent Un-examlned Publication (hereinafter referred to as "J,P, KOKAl") No. 49- 
61950 and such organic antibacterial or antifungus agents as N-(fluorodichloromethylth1o)-phthanmide. 
However, in the former (inorganic antibJOtlcs), silver Ions rapidly leach out therefrom and. therefore, it is 
diffictjit to attain a sustained antibiotic effect, 

20 On the other hand, some of the latter (organic antibactenal or antifungus agents) have no antibacterial 
effect on certain kinds of bacteria and molds (rn other words, they are inferior in general-purpose utility with 
respect to bacteria and molds). Further, even those having heat resistance sometimes decompose at a 
temperature of 150 to 300 'C, This leads to reduction of antibactenaf effect- 

For this purpose of eliminating the aforementioned drawbacks associated with these conventional 

25 antibiotics, there have been developed so-called antibiotic zeolites which comprise an antibiotic component 
supported on zeolite, as disclosed In Japanese Patent Published for Opposition (hereunder referred to as 
'*J.P. KOKOKU") No. 61-22977 and J. P. KOKAl No. 60-181002, Moreover, J.P. KOKAf No. 59-133235 
discloses that such antibiotic zeolites are incorporated into a variety of resins to impart antibiotic properties 
thereto and the resultant resms can be widely used by forming them into antibiotic films, fibers, containers 

30 and the like. 

However, such an antibiotic zeolite suffers from the disadvantage that it gradually discolors in the 
course of time. Wtile this discoloration has no influence on the antibiotic effect of the antibiotic zeolite, 
products made using a resrn m which such an antrbrotrc zeolite is incorporated sometimes discolor and this 
may, depending on the natore of the products, ^eatly reduce their commercial value. 

3S 

SUMMARY OF THE INVENTION 

40 Accordingly, an object of the present invention is to provide an antibiotic resin composition which does 
not discolor with time and which exhibits excellent antibiotic effect as high as that of the conventionat resin 
compositions containing antibiotic zeolites. 

Other objects of the present invention wHl be apparent from the following detailed explanation of the 
invention. 

45 The aforementioned objects of the invention can effectively be accomplished by providing an antibiotic 
resin composition comprising at least one antibiotic zeolite of which Ion-exchangeable tons are partially or 
completely replaced with ammonium ions and antibiotic metal ions, at least one discoloration inhibitor and 
at least one resin. 

50 

BRIEF EXPLANATION OF THE DRAWINGS 

Figs. 1 to 5 are diagrams illustrating color change of Samples of resins, into which antibiotic zeolites 
were incorporated by kneading, plotted against time- 
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■ DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention vviil hereunder be explained In more detail- 
5 In the antibiotic resfn composition of th^ present invention, either natural zeolites or synthetic zeolites 

may be used as the "zeolite component''. Zeolite is in general alunnmosilicate having a Ehree dimensional 
skolotal structure and represented by the general formula: XMa/nO-AIaOs-YSiOa-ZHsO. In the general 
formuia, M represents an ?on-exchangeab!e Ion and In general a monovalent or divalent metai ion, n 
represents atomic valency of the (metal) ion. X and Y represent coefficients of metal oxide and siffca 
10 respectively, and Z represents the number of water of crystallization. Examples of such zeolites include A- 
type zeolites^ X*type zeolites, Y*type zeolites, T-type zeoiites, high-silica zsolites, sodalite. mcrdenite. 
anafcite, cHnoptrloiite, chabazite and enonite» However, the present invention is not restricted to these 
specific examples. The ion-exchange capadtles of these exemplified zeolites are as follows: A-type zeolite 
= 7 meq.,g; X-type zeolite = 6.4 meq7g; Y-type zeolite - 5 meq,;g; T-type zeolite " 3.4 meq..g; sodalite 
7S - 11.5 meq./g: mordenite = 2.B meq./g; analcite - 5 meq^g; clinoptiiolite = 2.6 meq^.-g; chabazite = 5 
meq./g; and erionite = 3,8 meq./g. Thus, all the zeolites listed above have ion-exchange capacit/ sufficient 
to undergo ion-exchange with ammontum and antibiotic metal ions and these zeolites may be used alone or 
. m combination, in the resin composition, 

!n the antibiotic zeolites used in the present invention, ion-exchangeable ions present in zeolite, such as 
20 sodium ions, cafcium ions, potassium ions, magnesium ions and iron ions are completely or partially 
replaced with ammonfum and antibiotic metai ions. 

The content of ammonium ions in zeolite is dasirabfy 0.5 to 5%, preferably 0.5 to 2% in view of 
effectively preventing the discoioration of the zeoHte. 

Examples of the antibiotic metal ions include ions of silver, copper, ztnc, mercury, tin, lead, bismuth. 
25 cadmium, chrcmfum and thallium. Preferabfy the antibiotic metal Eons are silver, copper and zinc. These 
ions may be used aione or in combination. From the viewpoint of the antibiotic effect, m general the 
antibiotic metal ions are contained in the zeolite in an amount preferably ranging from 0.1 to 15% of the 
zeolite. In the present invention, the content of silver ions in the zeolite is 0,1 to 15%, preferably 0.1 to 5%; 
that of copper ions is preferably 0.1 to 8%; and that of zinc ions is preferably 0.1 to 8%, ^om the viewpoint 
30 of imparting effective antibiotic properties to the zeoiite. In this connection, the temn herein means "% 
by weight" on the basis of the weight of the zeolite weighed after drying at HCC. 

In the present invention, it is partlcuiarly preferred to use antibiotfc zeolites of wh^ch lon-exchangeable 
ions are completely or partlafly replaced with ammonium and silver tons and further either or both of copper 
and zinc ions, 

36 Methods for preparing the antibiotic zeolite used in the invention mil now be explained below. 

The antibiotic zeolite as the zeolite component of the antibiotic resin composition of the Invention may 
be obtained by bringing a zeolite into contact with a previously prepared aqueous mixed solution containing 
ammonium ions and ^trbio^c metal ions such as silver, copper and zinc ions to cause ion-exchange 
between ion-exchangeable ions in the zeolite and the aforesaid ions. The contact between these ions may 

40 be carried out according to a batchtechnique or a continuous technique (such as a column method) at. a 
temperature of from 10 to 70*0. preferably 40 to SQ^'O, for 3 to 24 hours, preferably tO to 24 hours. During 
the contact, the pH vaiue of the aqueous mixed solution is adjusted to 3 to 10, preferably 5 to 7 In view of 
preventing the stiver oxide and the like from causing deposition on the surface of the zeolite or within the 
pores thereof. In addition, each of the ion species is generally used m the form of a salt to prepare the 

45 aqueous mixed solLftion. For instance, there may be mentioned such an ammonfum Ion source as 
ammonium nitrate, ammonium sulfate and ammonium acetate: such a silver ion source as silver nitrate, 
Si^ver sulfate, silver perchlorate, stiver acetate and diamine silver nitrate; such a copper ion source as 
copper{lf) nitrate, copper sulfate, copper perchlorate, copper acetate and tetracyan copper potassium: such 
a zinc ion source as zinc(10 nitratep zinc perchlorate, zinc acetate and zinc thiocyanate; such a mercury ion 

so source as mercury perchlorate, mercury nitrate and mercury acetate; such a tin Ion source as tfn sulfate; 
such a lead ion source as lead sulfate and lead nitrate; such a bismuth ion source as bismutti chloride and 
bismuth iodide; such a cadmium ion source as cadmium perchlorate. cadmium sulfate, cadmium nitrate and 
cadmium acetate; such a chromium ion source as chromium perchlorate, chromium sulfate, chromium 
ammonium sulfate and chromium acetate: and such a thallium ion source as thallium perchlorate, thallium 

55 sulfate, thallium nitrate and thallium acetate. 

The content of the ions such as ammonium ions in the zeolite may properly be controlled by adjusting 
the concentration of each ion species (or salt) in the aforesaid aqueous- mixed solution. For instance, if the 
antibiotic zeolite comprises ammonium and silver ions, the antibiotic zeolite having an ammonium ion 

3 
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content of 0.5 to 5% and a stiver ion content of 0,1 to 5% properly be obtained by bringing a zeolite 
into contact with an aqueous mixed soiutfon having an ammonium ton concentratron of 0-S5 to 3.1 mole^l 
and a silver ion concentration of 0.002 to 0.15 moie.-L Moreover, if the antibiotic zeolite further comprises 
copper and ztnc tons, the antibiotic zeoHte having a copper ion content of 0.1 to 8% and a zinc ion content 
5 of 0.1 to 8% can properly be prepared by employing an aqireous mixed solution containing 0.1 to 0.85 
mote/l of copper ions and 0.15 to 1.2 mole/I of zinc ions in addraon to the aforementioned amount, of 
ammonium and siEver ions. 

Alternatively, the antibiotic zeolite used herein may also be prepared by using separate aqueous 
solutions each containing a single different ion species {or salt) and bringing a zeoiite into contact with the 
10 solutions one by one to cause ion-exchange therebetween. The concentration of each ion species in a 
specific solution can be determined in accordance with the concentrations of these ion specfes in the 
aforementioned aqueous mixed solution. 

After completion of the ion-exchange, the zeolite thus treated is thoroughly washed wsth water followed 
by drying. The zeolite is preferably dried at a temperature of 105 to HS^'C under normal pressure or at a 
13 temperature of 70 to 90° C under a reduced pressure {1 to 30 torr). 

After drying, the antibiotic zeoiite thus prepared is pulverized and classified according to need and then 
Is incorporated Into a resin composition to form an antibiotic resin composition of the present invention. 

The "anti-discoloring agent'' as used herein may be any of compounds known as ultraviolet absorbers, 
antioxidants, light stabilizers, ultraviolet stabilizers, processing stabilizers, metal deactivators or fluorescent 
20 whiteners. 

As such discoloralion inhibitors it is possible to use at least one member selected from the group 
consisting of, for instance, benzotriazole type compounds* oxalic acid anilld© type cornpounds, salicylic acid 
type compounds, cyanoacrylate type compounds, benzophenone type compounds, hindered amine type 
compounds, hindered phenol type compounds, phosphorus type compounds, sulfur type compounds, and 
25 hydrazine type compounds. 

Examples of benzotriazole type compounds are 2-(5-m©thy-2-hydrDxyphenyf)-ben2otriazoie, 2-{2- 
hydroxy-3,5-bis(a[pha,aipha-dlm€thylbenzyi)-phenyl)-2H-ben20triazole, 2-(3,5-di-'tert-butyl-2-hydroxyphenyih 
benzotriazole. 2-(3-tert"biJtyi-5-methyl-2-hydroxyphenyi)-5-chlorobenzotnazoie, 2-{3,5-dl-tert-butyi-2-hydrox- 
ypheny!)-5-chforobenzolriazole and 2-(3,5'di'tert-amyi-2-hydroxyphenyl)-benzotr[azole. 
30 Examples of the oxalic acid anlilde type ccropounds are 2-ethoxy-2-ethyloxaflc acid bisanilide and 2- 
ethoxy-5-tert-butyl-2'-ethyloxaIlc acid bisanilide. 

Examples of the salicylic acid type compounds are phenyl salicylate, p-tert-butylphenyl salicylate and 
p-octy I phenyl saiicyiate. 

Examples of the cyanoacrylate type compounds include 2-ethylhexyi-2-cyano-3,3'-diphenyl aery late and 

35 ethyl"2-cyano-3,3'-dipheny[ acryiate. 

As the benzophenone type compounds, there may be mentioned, for instance, 2,4-dihydroxyben- 
zophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy-4-octoxy benzophenone, £-hydroxy-4-dodecylox- 
ybenzophenone, 2.2'-drhydroxy-4-methoxybenzophenone, 2»2'-dihydroxy-4,4'-dimethoxyben2opbenone and 
2-hydroxy-4-methoxy-5-suifobenzophenone* 

4Q Examples of the hindered amine type compounds are dimethyl succinate/1 -(2-hydroxyethyl)"'4-hydroxy- 
2.2,6,6-tetramethylpipendrnepolycondensate. poly({6-('i ,1 .3,3-tetramethylbutyl)-iminO'1 ,3.5-tnazine-2.4-diyl) {- 
(2,2,6,6-tetramefhyi-4-ptpendyi)-lmino)-hexamethylene*((2,2,6.6-tetramethy[-4-piperidy[)-lmrno)), and bis- 
(1,2,2.6,6-pentamethyM-pipendyl) 2-(3.5-di-tert-butyl-4-hydroxybenzyl)-2-n-butylmaionate, 

Examples of the hindered pheno! type compounds include triethylene glycol bfs(3'{3'tert-butyl-5- 

45 methyl-4-hydroxyphenyl)-propionate), 1 .6'hexanediol bis(3-(3,5-dRert-butyl-4-hydroxyphenyi)-propionate). 
2.4-bis(n-octyithio)-6-{4*hydroxy-3.5-di-tert-butylanitino)1.3,5-triazine, pentaerythritol tetrakis(3*{3.5-dKert- 
butyl-4-hydroxyphenyi)-propionate). 2,2-thlodi8thylene-bis(3-{3t5-dt-tert-butyl*4-hydroxypheny()-propionate), 
octadecyl 3-(3,5-dl-tert-buty!-4-hydroxyphenyl)-prGpionate, 2,2-thiobis(4-methyi'6-tert-butylphenol), N,N- 
hexamethylene-bis(3.5-di-tert-butyl-4"hydroxy"hydroctnnamamide), 3.5-di-tert-butyh4-hydroxy-benzyl- 

50 phosphonate diethyl ester, 1,3,5-trimethyi-2,4,6-trls(3,5-di-tert-butyl-4-hydroxybenzyf)benzene, calcium (ethyl 
bis(3.5-dl"tert-butyl-4-hydroxybenzyf*phosphonate)) and tris-(3.5-dHert*butyl-4-hydroxyben2yl) isocyanurate. 
Examples the of phosphorus type compounds are triphenyf phosphite, b-is(nonylphenyl) phosphite, tris- 
(2-ethylhexy!) phosphite, tridecyi phosphite, tris{tridecyl) phosphite, diphenyl mono(2-ethylhexyf) phosphite, 
diphenyl monodecyj phosphite, diphenyl monotrldecyi phosphite, tetraphenyl tetra(tridecylhpentaerythritol 

55 tetraphosphite. tetra(tridecyi)-4.4'-isopropylidene diphenylphosphite. bis(tr[decyl)-pentaerythritol diphosphite, 
cfisteary [pentaerythritol diphosphite and tris(2,4-di-terl-butyi phenyl) phosphite. 

Examples of the sulfur type compounds are dilaurylthio dipropionate, dimyristyithio diproplonate and 
distearyithro diproplonate. 

4 
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Examples of the hydradme type compounds include N,N'-bis(3-{3r6-ciHert-butyl-4-liydroxypheny[)- 

prcpionyO-hydradjne. 

These discoloration inhibitors may be ussd alone or in combination, in the resin composition of this 
invention. 

5 "restns" herein used may be naturaf, semisynthetic or synthetic resins which may be either 

thermoplastic or thermosetting resins. Typical examples thereof are poiyethyiene. poiyprcpyiene. vinyi 
chJoride resinSr ABS resins, poiyesters, poiyvmyfidene chioride. polyamides. polystyrene, polyacetats. 
polyvinyl alcohols, polycarbonates, acryffc resins, ffuorine plastics, potyurethane elastomer, polyester 
elastomer, phenolic resins, urea resinst meiamine resins^ unsaturated polyester resins, epoxy resins, 

70 urethane resins, rayon, cuprammonium rayons, acetate resins, natural rubbers, synthetic rubbers and EVA 
resins. These resins may be used alone or in combination. 

The antibiotic resin composition of this invention may be obtained by admixing the aforementioned 
antibiotic zeolites, discoioratlon inhibitors and resins in a conventional manner and then be formed into a 
variety of products having various forms or shapes suc^ as Sims, fibers^ plates* containers and particulate 

75 materials. 

The antibiotic zeolites are desirably incorporated into tlie resin composition in an amount of 0.1 to 50% 

and preferably OJ to 2%. For instance, in the case of a master batch, they are preferably used in an 

amount of 10 to 30% on the basis of the weight of the composition. 

On the other hand, the amount of the discoloration inhibitors desirably ranges from 0.001 to 1,0% with 
20 respect to the weight of the resins used. 

. The antibiotic resin compositions according to the present invention exhibit excellent antibiotic prop- 
erties. The antibiotic properties may be estimated by the assay of antibiotic action with respect to a variety 

of general bacteria, eumycetes and yeast. 

In such an assay, the bacteria iisted below may be employed: 
55 Bacillus cereus var mycoides. ATCC 11778: 

Escherichia coH, \fO 3301; 

Pseudomonas aeruginosa, HDP-1; 

Staphyiococcus aureus, ATCC S538P: 

Streptococcus faecalis, RATCC 8043; 
30 Aspergillus niger, IPG 4407; 

Aureobasidium puilulans. iPO 6353; 

Chaetomium gfobosum. ATCC 6205: 

Gfiociadium virens, IFO 6355; 

Penicillum funicuiosum, IFO 6345; 
35 Candida albicans, IFO 1594; and 

Saccharomyces cerevlstae. IFO 1950. 

The antibiotic property is estimated by introducing test Samples of antibiotic resin composition inio an 

Erienmeyer flask containing sterilized phy^oiogicai saline, shaking at room temperature aid perfodicaiiy 

determining the viable cell count In the solution to b© tested. 
40 As explained above In detail, the antibiotic resin composition of the present invention exhibits excellent 

antibiotic property and suffers almost no discoloration. Therefore, the resin composition can effectiveiy be 

adopted to form a variety of products which can suppress the proliferation of bacteria and/or molds. 

The antibiotic resin compositions of the present inventfon will hereunder be explained in more detail 

with reference to the following non-limitative Examples and Reference Examples, In addition, the effect 
45 practically achieved by the present invention will aJso discussed in comparison with Comparative Examples. 



Reference Exampie (Prepa-ation of Antibiotic Zeolite) 

so 

!n this Reference Example* the following two types of zeoWt&s were used: A-type zeolite (Na20-AJ203- 
1.9Si02-XH2 0; average particle sjze = 1.5 microns) and Y-type zeolite (1-1Na20-Al203-4Si02-XH20; 
average particle size - 0.7 microns). As the source of tine ion species required for ion-exchaige, four kinds 
of salts: NH4.NO3. AgNOs, Cu(N03)2 and Zn(N03)2 were used. 
55 Table I shows ^e details of the kinds of zeolites, the kinds of salts and their concentrations in an 
aqueous mixed solution used to prepare Samples. Thus, nine Samples of antibiotic zeolites were obtained. 

Each Sample was prepared as follows: 1 kg of the zeolite which had been dried under heating at HO^'C 
was added to water to form 1,3 liters of slurry, then the. slurry was stirred to degassify it, an appropriate 
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amount of 0.5 N nitric actd solution and water were added thereto to adjust the pH to 5 to 7 and to thus 
obtain a slurry of a total volume of 1 ,3 titers. Thereafter, ion-exchar^ge was carried out by adding, to th© 
slurry. 3 liters of a mixod aqueous solution containing desired salts each present in a desired amount to 
obtain a siurry having a total volume of 4.8 liters and maintaining the slurry at a temperature of 40 to 60^ C 
5 for 10 to 24 hours whtfe stirring to hold the slurry at an equiiibrium state. After the ion-exchange was 
finished, the zeolite phase was filtered off foffowed by washing with water at room temperature or warm 
water until almost no excess silver, copper or zmc tons remained In the zeolite phase. Then, Samples thus 
. prepared were dried under heating at 11D'C and thus nine Samples of the antibiotic zeolites were obtained, 
"me data observed on these antibiotic zeolite Samples No.1 to No. 9 are summarized in Table \. 

10 

Table I 





Scuaple 


Kind of 


Content in 


the 


zeolite (■%) 


Yield 




No. 


zeolite 




Ag 


Cu 


Zn 






1 


A 


1 .3 


2.9 




5.4 


990 


so 


2 


y 


0.8 


2.6 


4.9 




945 




3 


A 


1 .3 


3.1 


5.5 




985 




4 


A 


2.4 


2.3 


8.3 




990 


35 


5 


A 


1 .3 


2.0 


3.0 




982 




6 


A 


2.5 


2.1 




5.4 


990 


30 


7 


A 


1 ,2 


3.0 




10 


975 




8 


A 


1.0 


5,0 


10.5 




975 




3 


A 


1 .5 


3.2 


8 




990 



35 



40 



45 



SO 



55 



6 
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Table I {continued) 



5 


Sarnple 


Composition of i 


Tiixed aq. 


soln. (M/1) 


pH of 


Ion- 




No. 


i.^ n ^ w "7 








5 ju u. jt ju y 


< hr . 


JQ 


1 








0.35 


6.2 


15 




2 




rt AG 

U • Uo 


0.30 




6.5 


1 5 




3 




U * i U 


0. 35 




6.2 


1 5 


T5 


















4 


0.7 


0.07 


1 .00 




5.1 


15 




5 


0.7 


0.06 


0.70 




5.4 


15 


20 


6 


0.7 


0.07 




0.40 


5.8 


15 




7 


0.8 


0.10 




1 .20 


4.7 


15 


25 


8 


0.9 


0.15 


1 .50 




4.8 


1 5 


9 


0.7 


0.10 


0.80 




5,1 


15 



30 



SO 



Example 1 (Preparation of A^itibiotic Resin Compositjon) 



Antibiotic resin composEtions were prepared as follows: 
3S The antibiotic zeolite prepared in Reference Example was maintafned at 200 °C for 3 hours to dry it. 
After kneading 1 pari by weight of the heat dried antibiotic zeolite and 0,5 parts by weight of a dtscoioration 
inhibitor Into 100 parts by weight of a resin, the resuftant resin composillon was injection molded (residence 
time = 2 minutes) into Samples (sise of the pieces: 7.3 cm ^ 4.4 cm ^ 2 mm). The kinds of the antibiotic 
zeolites^ the discoioraticn inhibitors and resins used are listed in Tabfe 11. 

Exampie 2 (Test on Discoloration) 

^5 The resin Samples No.t to No, 5 prepared jh Example 1 were irradiated with sun light in the air, The 
color of the Samples was determined by placing each Sample on a white Kent paper {L*a"b*: 93.1; -0.7; 
-0.5) with a CR-100 Minolta color-color difference meter (using D«s rays). The results obtained are 
expressed in accordance with L*a*b* colorimetric system {GIF 1976). in addition, Itie results on L* are shown 
in the attached Figs. 1 to 5. 

Gomparative Examples 

55 The same procedures as In Example 1 were repeated except that no discoloration inhibitors were used 
in forming resin Samples No. 5 to No. 10 {see Table li) similar to those No. 1 to No. 5. The test on 
discoloration of Example 1 was carried out on the resultant Samples. The results obtained are shown in 
Figs. 1 to 6. 
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Table II 



5 


Hesin 

Sample 

No* 


Antibiotic 

zeolite 

No. 


Ant i -discoloring 
• ag^snt No* 


Resin used 




1 


1 


1 


polystyrene 


10 


2 


1 


2 


polystyrene 




3 


2 


3 


nylon 




4 


2 


4 


nylon 


15 


5 


3 


5 


LDPE 




0 


1 




polystyrene 


20 


7 


1 




polystyrene 




8 


2 




nylon 




9 


2 




nylon 


25 


10 


3 




LDPE 



(Discoloration Inhibitors Used} 

No. 1 I Poly({6-*"{1 ,1 ,3,3-tetramethylbutyl)-imino-1 ,3,3 

tr las ine-2 ^ 4 -dly 1 ) ( { 2 ^ 2 ^ 6 ^ 6 - te tramethyl -4 -piper idy 1 ) 
imino ) -hexamethylene-- ((2,2,6, 6-tetramethyl-4- 

ft 

piperidyl } -iminc ) ) ; 
No* 2 : 2- ( 3 , 5-di-tert-'amyl-2-hydroxyphenyl ) -benzotriaaole ; 

No, 3 : Octadecy 1 3 - { 3 ^ 5 -di - tert -but y 1 -4 -hydroxypheny 1 } 
propionate; 

No* 4s Dimethyl succinate/1 -(2-hydroxyethyl)-4-hydroxy 

2 , 2 f 6 , 6*tetramethylpiper idine polycondensate ; 
No. 5: N,N'-bis {3-{3,5-di-tert-butyl-4-hydroxyphenyl) 
propionyl ) -hydrazine. 
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{Resins Used) 

Polystyrene; HH-^I 02 ^(available- f rom MITSaBXSHI MONSANT CO., 
■ LTD. ) 

Nylon: Novamid 1010J (available from MITSUBISKI CHEMICAL 
INDUSTRIES, LTD,) 

LOPE: Petrocene 207 {available from TOYO SODA MANUFACTURING 
CO., LTD.) 



Example 3 (Assay of Antibiotic Property) 



The antrbiotfc property of the antibiotic resin composition was determined utilizing the following strains: 



(Strains Used) 



(1) Eschericiiia coli, IFO 33G1 

(2) Staph yfococcas aureus, IFO 13276 

(3) Pseudomonas aeruginosa, UD P-t 

(4) SacHius cereus var. mycoides, ATCC 1 1778 

(5) Streptococcus faecalis R, ATCC 8043 
(6> Candida albicans, IFO 1594 

(7) Saccharomyces cerevtsiae, IFO 1590. 

(S> Vrbno parahaemoiyticus. !F0 12711 
Four sheets of resin Samples shown in Table IV (1 g each) were mtroduced into a 300 ml Erienmeyer 
fiask containmg 40 mi of sterilized saline and a diluted bacteria solution added thereto so that 
number of bacteria was about 10*'mL In this respect the diluted bacteria solutions were prepared by 
Qulturing the strain (1) to (5) or (S) (bacteria) in a common broth or a heart infusion broth at Z5°0 for 16 to 
20 hours and then properly diluting the culture with sterflrzed saline or by culturlng tiie test stratn (5) or (7) 
(yeast) in a YM broth at 25'C for 1 to 2 days and then properly diluting the cuiture w\t^ stenlrzed saline. 
The fiask was shaken at room temperature while periodically determining the viable ceil count The 
measurement was carried out at 0, 6. 24. and 48 hours after the introduction of the bacteria solution. The 
determination of the viable cell count was carried out after cultunng the bacteria on SCDLP agar medium at 
35*'C for 2 days or cultunng the yeast on GPLP ^ar medium at 25°C for 7 days. The results observed are 
summarized in Table ItL 
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Table III 



5. 


•..Strain, 


Resin ■ 
Saoiple 


Viable cell count per 1 ml of 

Shaking time (hours ) 
0 6 24 


culture 
48 




{1 ) 


No.1 


1 .8X10'* 


6.5X10^ 


4.1X1 0^ 


0 




(1 ) 


Controi 


1 .9X10* 


2.5X10^ 


2 . 3X1 0^ 


5.7X1 0^ 




(5) 


No = 1 


6.4X10* 


0 


0 


0 




(5) 


Control 


9.0X10^ 


7.1X10* 


6.3X10* 


7.3X10* 


IS 


(3) 


No, 2 


3.5X10* 


0 


0 


0 




(3) 


Control 


6.7X10* 


r.9xio* 


9.8X1 0^ 


1 . 9X1 0^ 


20 


(6) 


No. 2 


2.3X10* 


1.9X102 


0 


0 




(6) 


Control 


3.6X10*. 


4.2X10* 


3.0X10* 


2.0X10* 




(7) 


No. 2 


8.8X10^ 


0 - 


0 


0 


25 


17) 


Control 


1 .3X10* 


4.5X1 0^ 


3.7X10^ 


3.4X10^ 




CD 


No. 3 


1 .1X10* 


1 .2X10^ 


0 


0 


30 


{1 ) 


Control 


5.7X10^ 


5.6X103 


3.6X10* 


3.2ii105 




(3) 


No. 3 


3.4X10* 


4.1X10^ 


0 


0 



06 



40 



45 



SO 



10 



30 



35 



40 



45 
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Table III (continued) 

Strain Resin Viable cell count per 1 ml of culture 
Sample Shaking time (hours) 



5 






0 


6 




24 


48 




(3) 


Control 


3.1X10^ 


1 


.1X1 0'* 


8.8X1 02 


1 .9X1 02 


70 


(8) 


No. 3 




5 


.3X1 0^ 


1 .3X102 


0 


(8) 


Control 


1 .5X10^ 


1 


.5X1 0^ 


5. 0X1 0^ 


1 .5X1 0^ 




(1 ) 


No. 4 


5.5X1 0^ 


3 


.6X1 o2 


0 


0 


T5 


{ 1 ) 


No. S 


6.4X1 0^ 


2 


.5X1 0 


0 


0 




{1 ) 


Control 


5.7X103 


5 


.6X1 0^ 


3.6X1 0* 


3.2X10^ 


20 


(2) 


No. 5 


1 .7X10^ 


1 


.3X1 03 


1 .9X10 


0 


(2) 


Control 


1 .8X10^ 


3 


.1X1 0^ 


5.6X1 02 


3.2X1 0^ 




(3) 


No. 4 


1 .7X10^ 


2 


.8X103 


0 


0 


3S 


(3) 


Control 


3.1X1 0* 


1 


.4X1 03 


8.8X102 


1 .9X10^ 



Resin 
Sample 
No 



Resin Used 





Kind 


•Amount 
used 


Sample 
No. 


Amount 
added 


No 


1 


ABS 


100 


3 


0.8 ■ 


1 


2 


PVC 


100 


4 


0.5 


2 


3 


LDPE 


100 


5 


0.5 


3 


4 


HDPE 


100 


6 


1 


4 


5 


PP 


1 00 


7 


1 


5 




*Th6"a mount used" 


or "amount added" 


are 



Table IV 

Antibiotic zeolite Discoloring 

inhibitor 
Acaount 
added . 

OeS 

0.5 
0.5 
0.5 

0.5 



part by weight. 



50 (Resins) 

ABS resin: 



GTR-10 (available from DENKI KAGAKU KOGYO 
KABUSHIKI KAISHA) 



55 
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Polyvinyl chloride: B-3050F2 (60 parts of DOF is added; 

available from DENKI KAGAKU KOGYO 
KABUSKIKI KAISHA) 

Lowdensity polyethylene : Sun tec F-192Q (available from 

Asahi Chemical Industry Co., Ltd.) 

High density polyethylene: Sunt:ec HDS-360 (available fron 

Asahi Chemical Industry Co-, 
Ltd*) 

Polypropylene: J-1 09G {available from Ube Industries, Ltd.)- 



( Discoloration Inhibitors ) 

No* 1 : Hindered amine type compound (available from Japan 
Chiba Geigy Co-? Ltd. under the trade name of 
CHIMASSORB 944LD) | 

No. 2: Benzotriazole type compound (available from the same 
company under the trade name of TINOVIH 32S)* 

.No*3: Hindered phenol type compound (available from the 
same company under the trade name of IRUGANOX 1076)? 

NO. 4: Hindered amine type compound (available from the 
same company under the trade name of TINUVXN S22LD)? 

No, 5; Hydrazine type compound (available from the same 
company under the trade name of IRUGANOX MD1024). 



example 4 {Test on Resistance to Moid) 



Test on resrstance to mold was determined by the agar plate method, 

A mtxsd spore suspension {OA ml) was measured on a potato dextrose agar piate medium (MO 
concentration; agar concentration - 1.5%) followed by placing thereon a 30 mm ^ 30 mm piece of the 
resrn Sample (see Table VI) and uniformly spraying the mixed spore suspension (0.05 ml) thereon. Then, 
the agar plate medium was cultured at 28-*'2*C and a humidity of about 95% for 4 weeks and after 2 and 4 
weeks, the growth of hypha thereof on the surface of the resin piece was observed visually. The results 
obtained are listed in Table V. 

The mixed spore suspension was prepared as follows: The following strains were separately cultured on 
a potato dextrose-agar slant culture medium until sufficient spores were formed and the resulting spores 
were separately dispersed in 0,005% sodium dioctyl sulfosuccinate solution to form single spore suspen- 
sions. Thereafter, equivalent volumes of ail spore suspensions were mixed together to thei^by form ^e 
intended mixed spore suspension* 
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{Strains) 



10 



75 



20 



25 



30 



35 



Aspergillus niger. !F0 4407 
Peniciliunri cttrinum, IFO 7784 
Rhizopus nigricans (Strain stored m the Laboratory) 
Cfadosporium c^adosporroides, IFO 6348 
Chaetomium globosum. ATCC 620S 



Resin Sample No, 

1 
2 
3 



Table V 

Results of the Visual Observation {*^) 
2 weeks after 4 weeks after 



2 
1 
1 



2 
1 
1 



The results of the visual observation were converted to 
numerical values in accordance with the following criteria? 
Oi No growth of moLd^ 

1i Mold grew on not more than 10% of the surface 
area; 



Moid grew on 1 0 to 30% of the surface area? 

Mold grew on 30 to 60% of the surface area; 

Mold grew on not less than 60% of the surface 
area* 



40 



45 



50 



55 
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Resin SaiTtple No, Resin 



Table VI 

Antibiotic Zeolite Discoloration 
No- 9 Inhibitor 



ro 



1 
2 
3 



1 00 
1 00 
100 



0.5 

1 



Resin: PVC (60 parts of DOP is added; available from DENKI 
75 KAGAKU KOGYO KABUSHIKI KAISHA under the trade name 

of B-305OF2) 

Antibiotic Zeolite: A-^type zeolite {Ag = 3.2%j Cu ^ 8,0%j 

20 

NH4 = K5%) 

Discoloration Inhibitor: Hindered amine type compound 

(available from Japan Chiba 
25 Geigy Co., Ltd* under the trade 

name of CHIMASSORB 944LD), 



30 

Claims 

1. An antibiotic resin composition connprisjng at least one antibiotic zeolite of which ion-exchangeable 
36 ions are partially or . completeiy repiaced with ammonium ions and antibiotic metai ions, at least one 

discoloration inhibitor and at least one resin. 

2. An antibiotic resin composition according to claim 1 wherein the antibiotic metal Ions are those of at 
least one metai selected .from the group consisting of silver, copper, zinc, mercury, tin, lead bismuth, 
cadmium, chromium and thallium. 

40 3. An antibiotic resin composiiion according to claim 2 wherein the antibiotic metal is at least one 
member selected from the group consisting of silver, copper and zinc. 

4. An antibiotic resin composition according to any one of claims 1 to 3 wherein the antibiotic zeolite is 
added in an amount of 0.1 to 50% by weight on he basis of the weight of the composition. 

5. An antibiotic resin composi^on according to claim 4 wherein the amount of ttie antibiotic zeolite 
4B ranges from 0.1 to 2% by weight. 

6. An antibiotic resin composition according to any one of claims 1 to 5 wherein the Heotrte is natural or 
synthetic zeolite. 

7. An antibiotic resin composition according to any one of claims 1 to 6 wherein the zeolite is at least 
one member selected from the group consisting of A-type zeolites. X-type zeolites, Y-type zeolites, T-type 

50 zeolites, high-silica zeolites, sodalite, mordentte, analcite, clinoptilolite, chabazite and erionite. 

8. An antibiotic resin compositlOT according to any one of claims 1 to 7 v/herein the antibiotic zeolite 
includes 0,5 to 5% by weight of ammonium ions and O.1 to 15% by weight of stiver ions on the basts of the 
zeolite weighed after drying at 1 10''C. 

9. An antibiotic resin composition according to claim 8 wherein the antibiotic zeolite includes 0.5 to 2% 
55 by weight of ammonium ions, 

10. An antibiotic resin composition according to any one of claims 1 to 9 wherein the antibiotic zeolite 
comprises 0.1 to 8% by weight of copper ions and/or OA to 8% by weight of zinc ions. 
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11. An antibiotic resin composaion according to any one of claims 1 to 10 wherein the discoloration 
[nhibitor is at least one member selected form the group consisting of banzotriazola type compounds, oxalic 
acid anilide type con^pounds, saJrcyJic acid type compounds, cyanoacrylate type compounds, ben- 
sophenorte type compounds, hindered annine type compounds, hindered phenol type compounds, phos- 

5 phorus type compounds, sulfur type compounds and hydrazine type compounds. 

12. An antibiotic resin composition according to any one of c^afms 1 to 11 wherein the amount of the 
disco^o^ation inhibitor rs in the range of O.OOi to with respect to the weight of the resin. 

13. An antfbiotic resin composition according to any one of cfaims 1 to 12 wherein d^.e resrn is a natural, 
semisynthetic or synthetic resm. 

10 14, An antibiotic rasin composition according to any one of claims 1 to 13 
wherem the resin is a thermoplastic resin or thermosetting resin. 

15. An antibiotic resin composiljon according to claim 14 wherein the resin is at least one member 
selected from the group consisting of potyethyiene^ polypropylene, polyvinyl chloride, ABS resins, polyes- 
ters, polyvmylidene chloride, polyamides, polystyrene, pclyacetals, pofy vinyl alcoholSr polycarbonates, 
TS acrylic resins, fluorme resins, polyurethane elastomer, pofyester elastomer, phenolic resins, urea resins, 
meiamine resins, unsaturated polyester resins, epoxy resins, urethane resins, rayons, cuprammontum 
rayons» acetate resins, natural rubbers, synthetic rubber, and EVA resins. 
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FIG. 5 



RESIN SAMPLE NO. 5 



100 
80 
60 
40 
20^ 



7 



RESIN SAMPLE NO. 10 



10 



30 



60 



DAYS 



<EP .028SOe3A2_l.> 



9 288 
A3 



(2^ ADoltcation number 881DS417.4 


© int: C!A A01N 25/10, A01M 59/16, 






Date of filino* 21 04 3d 




0 Priority: 22.04.87 JP 93219/87 


® Applicant: SHINAGAWA FUEL GO,, LTD, 




4-22^ Kaigan 1*chom6 MInato-ku 


@ Date Qf publication of appfication: 


Tokyo(JP) 


26.10.88 Btinettn 83/43 






Applicant: SHIMANEN NEW CERAMIC 


® Designated Contracting States: 


CORPORATION 


AT BE CH DE ES FR QB IT LI NL SE 


4-22, Kaigan 1-chome 




Minato-ku Tokyo{*IP) 


@ Date of deferred pubffcatron of the search report 


@ Inventor: Miira, Re!|l 


23.05.30 Bulietin 90/21 




2-12-9s HIkart'Clio 




Kokubun{t-$hi Tokyo(JP> 




Inventor: Yamamoto, Tatuo 




1-25, Shiftmelmal Klta}lma-cho 




Inazawa-shi Aichl-ken(JP) 




inventor: Utohida, Masashi 




Kaisan-KamlDka Sldg 303, 2-901, Maiklnohar3 




Meito-ku Mogoya-shI Alchi-ken(6lP) 




Inventor: Fukuoka, Yushlhiro 




Castle Beauty 105 83-1, Nary-mi-cho 




Aza^Nanazmishi 




Mldori'^ioi Nagoya^shl Afchl*ken(«JP} 




® Representative: Klunker , Schmltt-Nnson . 




Hirsch 




Wlnzererstrasse 106 




D-800t5 ^unchen 40(DE) 


@ Antibiotic resin composition. 



lEyropaisches Patentamt 
<2) ^111 Suropsart Patent Office ^" ' ® Pubfication number: 

^ Of^ce europden des brevets 

® EUROPEAN PATENT APPLICATION 



< 

CD 
O 

00 

00 
CM 



UJ 



@ An antibiotic resin (ximpositicm comprises at 
least one antibiotic zeolite of which ion-exchangeable 
ions are partially or completely replaced with ammo- 
niunn ionsand antibiotic nnetal ions, at least one dis- 
coloration inhibitor, and at least one resin. The anti- 
biotic resin composition exhibits excellent antibiotic 
property and does not discolor with time. ThuSt the 
resin composition can be employed to form a variety 
of products which require antibacterial and/or an- 
tifungus fxoperties. 



lViS 



100 
80 
60 

20 




FIG. I 



f?ES^ SAMITE 



10 



30 



DAYS 



Xerox Copy Centre 



BNSDOCSD <EP 0268063A3J_> 




EisFOpeaB Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUca^oR Number 

EP 88 10 6417 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citatian «>f deeunieBt mtb indication, wbere ai^nyriate, 
9f retevaiit passages 



'Relevant 
to daim 



CUBSIFICAltON OF THE 
APPUCATION ant. CI.4) 



Y 

T 



EP-A-0 116 865 (KANEBO) 

* Claims; page 19j lines 4-7 * & 
JP-A~59 133 235 (Cat. D) 

US-A-4 624 679 (T.C. McENTEE) 

* Abstract; column 4, lines 9-20 * 

EP-A-0 270 129 (SHINAGAWA FUEL) 

* Page 2, lines 35-46 * 



1-15 



1-15 



1-10,13 
-15 



The present SBsatch report ims heen drawD vp for all clams 



A 01 N 25/10 
A 01 N 59/16 
A 01 N 59/20 



TECHNICAL FIELDS 
S£ARCHGDaBt.CL4) 



A 01 N 



THE HAGUE 



Dale of GOBpletioa of titttch 

09-02-1990 



DECORTE D, 



o 



CATEGORY OF aim DOCUMENTS 



X : particularly relevant I'f taken alon^ 

Y t particularly r«|«va»t if combiaed vrith another 

dootiiitent of the same category 
A : tedmotogical backgrossd 
O £ Bon-writtea disclosure 
P ; iniennediate ilocuiaent 



T : theoTy or prindple issderiyitig the invealian 
£ : earlier patent dcctiment, b^] published ob, or 

after the fitmg ^ate 
D : document dt^ in the application 
L : document cited for Qtfa» reasons 

& : member c^ ^e same patent famtlyt eorrespondisg 
document 



SVSDOCiD: <EP 02ea063A3.J. > 



